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25. MORPHOLOGICAL COLOUR CHANGE IN THE MARINE 
CRAB, PORTUNUS PELAGICUS (RATHBUN) 


Colour change may be morphological or 
physiological. In morphological colour change, 
the amounts of pigments which are kept con¬ 
stantly dispersed upon a given background 
increase simultaneously, whereas the amounts 
of pigments which are kept constantly con¬ 
centrated on the same background decrease 
(Keeble & Gamble 1904, Babak 1913, Odior- 
ne 1933). 

According to Bowman (1942), in the cray¬ 
fish, Cam bar us clarkii after 52 days on a black 
background the number of white chromato- 
phores decreased as compared to the original 
number, while red chromatophores increased. 
On a white background the converse was true. 
In total darkness a slight increase in chroma- 
tophore number was noted over that of nor¬ 
mal kept in stock aquaria with brown pebble 
background. The prawn, Metapenaeus mono- 
ceros (Madhyastha & Rangnekar, 1971) when 
subjected to prolonged sojourn on illuminated 
white and black backgrounds showed a de¬ 
crease and increase in the number of chroma¬ 
tophores respectively. Under intermittent illu¬ 
mination, the prawns kept on a black back¬ 
ground showed a slight increase in the number 
of chromatophores, while animals on a white 
background did not show any change. An 
increase in the chromatophore number was 
noticed in animals kept in total darkness. 

Similar experiments were carried out in the 
marine crab, Portunus pelagicus. 

Material and Methods 

Animals of both sexes ranging 8-10 cm in 
carapace width were selected from the stock 
for study. Chromatophores from the terminal 
part of the last periopod were counted from 


an approximate area measuring 1 mm square 
under a compound microscope (magnification 
450 X). These chromatophores were predomi- 
nently dichromatic, containing black and red, 
black and yellow or yellow and red pigments 
with a few monochromatic red, black and 
yellow ones. Animals were placed under the 
following five regimens. 

A — White background and constant 
illumination 

B — Black background and constant 
illumination 

C — White background and intermittent 
illumination 

D — Black background and intermittent 
illumination 

E — Black background and total darkness 

Five animals were kept on each background 
in sea water which was changed after feeding 
the animals with crab meat on alternate days. 
For constant illumination “day light” floure- 
scent tube (20 watts) was used. Animals 
(group E) maintained in total darkness were 
kept in a dark room and were exposed to 
light only during the time necessary for count¬ 
ing their chromatophores. For intermittent 
illumination the animals were subjected to a 
day-night cycle. From all the groups, the chro¬ 
matophores were counted, 7, 14, and 21 days 
after the commencement of experiment. 

Maximal dispersion of the pigments within 
the chromatophores was found in the animals 
kept on a black background. In order to faci¬ 
litate counting of those chromatophores with 
dispersed pigments, the experimental animals 
during counting the chromatophores were kept 
on an illuminated white background for 2 
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hours only which resulted in a slight concen- 
tration in the chromatophores. 

Observations 

From the Table, it is evident that the num¬ 
ber of chromatophores shows a significant in¬ 
crease progressively in all the animals kept 
on black background under different regimens. 

It is also noticed that the difference be¬ 
tween the initial reading and the final reading 
in the animals kept under constant illumina¬ 
tion and black background is greater than 
the difference observed in animals kept under 
intermittent illumination and black back¬ 
ground. 

After 21 days, on a black background, the 
maximum increase in the number of chromato¬ 
phores was observed in the animals subjected 
to total darkness and a minimal increase notic¬ 
ed in the animals under intermittent illumi¬ 
nation, those subjected to constant illumination 


on a black background occupying an inter¬ 
mediate position. Under these experimental 
conditions the animals in the three groups 
showed progressive increase in the number of 
chromatophores. 

Moreover, after 21 days the chromorliiza 
of the chromatophores of the animals on a 
black background subjected to total darkness 
showed increased arborization and the pro¬ 
cesses of the adjoining expanded chromato¬ 
phores intermingled, thereby temporarily los¬ 
ing their identity. This change was less pro¬ 
nounced in animals kept on a black background 
under intermittent and constant illumination. 
A progressive decrease in the number of chro¬ 
matophores was discernible on a white back¬ 
ground, both under constant and intermittent 
illumination. Moreover, taking into considera¬ 
tion the difference in the initial and final read¬ 
ings, the reduction in the chromatophore 
number on a white background with either 


Table 


The effects of different regimens of light and backgrounds on the number of chromatophores 

in the marine crab, Portunus peiagicus 


Days 

Constant 

White 

background 

ILLUMINATION 

Black 

background 

Intermittent 

White 

background 

ILLUMINATION 

Black 

background 

Total 

DARKNESS 

Black 

background 

0 

69.6* 

52.8 

62.4 

58.4 

56.8 


zb 4.99 

zb 3.91 

zb 3.62 

zb 0.98 

zb 2.04 

7 

43.6 

64.8 

40.00 

57.2 

77.6 


zb 1.53 

zb 2.33 

zb 2.28 

zb 2.24 

zb 1.60 

14 

42.4 

69.6 

32.8 

77.6 

84.00 


zb 2.40 

zb 1.86 

zb 2.91 

zb 2.31 

zb 1.94 

21 

37.6 

80.0 

31.2 

83.2 

90.00 


zb 0.97 

zb 2.19 

zb 0.55 

zb 1.74 

zb 2.16 

* Each figure represents the average number of the chromatophores in an area of 1 mm 

square, of five 


animals. 
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constant or intermittent illumination is almost 
similar. 

Discussion 

In the crab, Portunus pelagicus when kept, 
on a white background, with either constant 
or intermittent illumination, the reduction in 
the chromatophore number is almost similar. 
The observation that the most striking reduc¬ 
tion in the number of chromatophores occurs 
under constant illumination on a white back¬ 
ground (Bowman 1942, Green 1964, Vasan- 
tha 1968 and Madhyastha & Rangnekar 1971) 
is, however, not upheld in the species under 
investigation. The average number of chroma¬ 
tophores generally increases on a black back¬ 
ground. A relatively greater increase was evi¬ 
dent under constant illumination than under 
intermittent illumination. This however, is not 
in agreement with the findings made on the 
red chromatophores of the prawn, Caridina 
weberii by Vasantha (1968) and the crayfish, 
C. clarkii by Bowman (1942) and on the black 
chromatophores of the crab, Ocypode cerato- 
phthalma by Green (1964). In the present 
study, in total darkness and on a black back¬ 
ground this increase is greater than under 
the other two regimens. However, in the prawn 
M. monoceros Madhyastha & Rangnekar 
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(1971) found that, on a black background, 
the highest and the lowest number of chroma¬ 
tophores were recorded under constant and 
intermittent illuminations respectively, the 
number for total darkness occupying an inter¬ 
mediate position. Similar observations were 
also made on the red chromatophores of C. 
weberii by Vasantha (1968) and C. clarkii by 
Bowman (1942). In O. ceratophthalma the 
finding was entirely at variance as no signifi¬ 
cant variation occurred despite a treatment of 
14 days. The observation that P. pelagicus 
kept under intermittent illumination on a black 
background has the lowest increase in chro¬ 
matophore number agrees with finding made 
in the prawn, M. monoceros by Madhyastha 
& Rangnekar (1971). 

Summary 

Portunus pelagicus subjected to prolonged 
sojourn on illuminated white and black back¬ 
grounds shows a decrease and increase in the 
number of chromatophores respectively. A 
slightly greater increase in the number of chro¬ 
matophores is observed on a black background 
under constant illumination than under inter¬ 
mittent illumination. But in total darkness, on 
a black background the increase in the num¬ 
ber of chromatophores is maximum. 
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26. EXTENSION OF RANGE OF TRIOPS CANCRIFORMIS (BOSC) 
(BRANCHIOPODA; NOTOSTRACA: APODIDAE) TO POONCH 
VALLEY (JAMMU & KASHMIR STATE) 


The Tadpole shrimp— Triops cancriformis 
(Bose) is a palaearctic branchiopod, which 
shows an erratic distribution, being found in 
several widely-separated localities such as 
India, England, Lombardy, Munich, Prag, 
Padua, Breslau, Sweden, and Bingol Dagh 
(Armenia). In India previous records of 
Triops cancriformis (Bose) are from Buland- 
shahar, Nuriwalla, Sargodha District (Punjab), 
and Kashmir. The present report of Triops 
cancriformis (Bose) from Poonch Valley (J. 
& K. State) is, therefore, an extension of 
range. Triops is a fairly serious pest of rice 
plant feeding actively on young rice plants 
however it does not do further harm to the 
plant once (the rice plant is 30 cm high) and 
is said to be beneficial to the plant, as it works 
the soil around the roots. 

A large number of specimens of Triops 
cancriformis (Bose) were collected by me 
from rice-fields in Poonch Valley and com¬ 
pared with specimens obtained from the rice- 
fields of Sopore and Handwara (Kashmir 
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Valley) as well as from Dal Lake. Detailed 
examinations of all these specimens have re¬ 
vealed that the Poonch specimens as well as 
those from Kashmir Valley are conspecific. 

As elucidated elsewhere (Tiwari 1972, 
Nath 1975) the differences between the speci¬ 
mens of Triops cancriformis (Bose) obtained 
from Kashmir Valley and those from the 
plains of India are of non-taxonomic value 
and are probably due to the differences in 
the biological conditions correlated with high 
altitude. Therefore, A pus kashmiriensis Das 
and Triops cancriformis (Bose) are consi¬ 
dered to be conspecific. 
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